Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2001-230502 
(43)Date of publication of application : 24.08.2001 



(51)Int.CI. H01S .5/40 

H01S 5/022 
// H01L 33/00 



(21 Application number : 200&-041361 
(22)Date of filing : 1 5.02.2000 



(71) Applicant : 

(72) Inventor : 



SONY CORP 
IKEDA MASAO 



(54) UGHT-EMITTING DEVICE AND OPTICAL DEVICE USING THE SAME 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a light-emitting device, which can 
be easily manufactured and can precisely control an output position of a 
light, and an optical device using the light-emitting device. 
SOLUTION: A first light-emitting element 20 and a second light-emitting 
element 30 are formed on one surface side of a retaining base substance 
1 1 . The first light-emitting element 20 has an active layer 23, composed of 
GalnN mixed crystal on the retaining base substance 1 1 side of a first 
substrate 21 composed of GaN. The second light-emitting element 30 has 
laser oscillating parts 40, 50 on the retaining base substance 1 1 side of a 
second substrate 31 made of GaAs. Since growing of the first light-emitting 
element 20 and the second light-emitting element 30 on the same 
substrate is unnecessary, a multi- wavelength laser having light-emitting 
wavelengths of about 400 nm can be easily obtained. Since the first 
substrate 21 is composed of material which is transparent in a visible 
region, positions of the light-emitting regions of the first light-emitting 
element 20, and the second light-emitting element 30 can be controlled 
precisely by using lithographic technique. 
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(57) 

1 CO^Tfe*^- 2 O 13, G a N J: 19 COg^2 1 <D 

X^S^l llCG a I nNffiificfc V ftSSttJB 23^ 
tLt^S. 12^^3 0 11 GaAsiDftS 
*2(7)£«3 1 <£>;££fg#l lftfl^U— ■9 S *S»4 O, 

5o^«4r^s, & 1 <o&ytm^-2 O <tf 2 (D^^tm 

a 1-4 O O nm^m^^Tt^^^^f-r^^^^ L 

J: V* 2 co^Tt*^- 3 0 (Z>*5t«*^ffi«*»5i{-* 




1 

jfSico* ft 

feod?&< i:t)iii:5 B^7c^(7^ 5 *><z>*J>ft < £ <>S 
*' (N) fc«r«tp*«»:JB«:*i-S^i:Sr4#*i:-rsi» 
^^2f5^co^5fe^g 0 

(N) £«r$tfafUMXl I I -vfcfls*»***Sfc 
ftD-yyfT (ai 2 o 3 ) J;5/£5^^^1^tS 
R#*B5is«0>$&ftSS«o 

#^2fEi^GQ^ft££© e 

t5»#« 2 |Bt^^gf e 
[IS#Ji9] miBJB2<7>«**^-tt, 

2lE«<7>3§ftS£S 0 

is*«io] mett2*>£fftt. #y*At* (g 

aAs) J: ^«r«»^i-S«5ftil2lS*^*3t 

3C<C IS-o 

[ft^illl] (WfEJB 2 3B^%^(7) 
5*>£>d>&< £t>#y *A (Ga) <!: 5 B^TC^fCD 5 ^ 

[»*«12] *MB*2©«3fc*-?tt, 3BS5t;^(7> 

5 -h<D'J?t£ < £ W (In) £ 5 B^x;^^ 5 
*>0>£j>*< £fc y > (P) *:^r*- sr. 
£ «:4*«£ t5M #» 2 fBi£<7)^ftg!g 6 

3] BUE*2 0***^li, M#B (Z 
n) , # K ^ $ J* (C d) , (Hg) , *<\) V r>^s 

(Be) ^ctt^-v^ A (Mg) iDftSZAifc 
ft 2 B^tc^I¥co 5*><£>d>fc< £ 11^, «t|| 

(S) , iru-v (Se) *3j;0^/i^u (Te) £t>ft5 

6 B»7c*#<7>5*>o^ft< ^ t> is tzs&^mwm 
z^-tz z t zm'&t-tzm*^ 2 iB*<o*ft««. 
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2 

2 ^sat^rr s js 2 oigft^T- £ *fc#ftss«a* 

76? [0 0 0 1 ] 
10 0 0 2 ] 

a^jS^TfrS^g^U — if (LD; laser diode ) 

ft«J**fttffl^rA 1 G a A s 

A 1 G a I n P X ^*«fMt»Srfi»* £ iir£ C £ 

J: D««sntu-f«fiaj2 0 2 ^\ #gi*2 i i 

^ITGaAs Wy>AtS) J:9<t5ifi2 12 

f«fi»2 0 1«)«I8*W:7 0 0 nmi («*.«, 7 
8 0 nm) l/-t^S9i2 0 2^gS*li6 

30 OOnm^ 6 5 0 nm) -C^S 0 

[0 0 0 3 ] il6(^Lt«j|C0t)WMlC 
t), 117 {C^LTt J: IBiSffi^g^ 2 2 1 COJi 

fc, 3S*8*Wft5«*0**#l/-fLDi , LD 

[0 0 0 4 ] mb<7>^K*lx — iftt, Wtl«f>f^ 
?8twi/- LTJB^feixSo aft, -«{c3fe 

^ f^^^ggm 7 0 0 nmSO^l/-fMC 
D (Compact Disk) <7)^£^/8 ^ btlZ t CD- 
R (CD recordable ) , CD-RW (CD Rewritable ) 
fcSlMSMD (Mini Disk ) if (7>fS^ pjfg t£%f 4 * 
?<D&m • UtlClV^ixr^S. 6 0 0 nm^F 

(O^^^U — f-*3t^D VD (Digital Versatile Disk) 

567 201, 2 0 2li, |p|-iffi± (t^S/N^f^y y K 



m<D&*m#l' — ' V s L Di , L D 2 fc*5l*T«:|R|— (Oil 

[ 0 0 0 5 ] £ n 5T-, ifi^, HKffiR;6<D3te«:5&-t-5 
^SCflcix— t^Srffl^r Jgtc3t^-f **0>*«*'ffc*:eiS 

I If ^*gj£*t$f £ LTI1 GaN, AlGaN/l B B B jo 

ctt^G a I nNial^M^ixSlf^ I I I - Vft 

7*>f **a>K#R*£ ^ixtPS 4 0 0 nmftj^CO^ig 

R g B = JS-fe*rtf i^fc: ^/u^? 7 — ^ ^ u>r <nytm 

[0 0 0 6] G a N|Ol/- if 3§}gSB Sr^-T^ £ 

tt*U"- if £ LTtt, Wtffli8{OTlfcJ;5l-, a 

1 G a A s 2£C0 ifSSfiflS 2 0 1 , AlGalnP^ 
tf»lR«2 0 2£>£U<Ga N^O — -tf«««B 2 

03?:, 2 11a, 2 11 b^US i C (M 

\\L^r^%) Sffi2 3 1 co— ffi«0>MWfcfE&aA'jfc:£tt 
*l^-if#«*£;h.T1^3 (Wll-1 8 6 6 5 1 

[0 0 0 7 ] 

G a N^CD£m£ A lGaAsl^^t^AlGa I n 

let 9, IB-*«±lci^y^*a[-#-5i4:3ft«H«T 

[0 0 0 8] ^b*5/^^y y 

-if gE^-</!:J: 5lc, «3t^P*l««o*J«9i4^ 

[ 0 0 0 9 ] *»Wtt3a^SHJB*Jc«*rft**L*:<> 

[0010] 

[0 0 1 1 ] *»W«cJ:5te<o»3tK««c, ^^S^ 
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[0013] *«W«cj:Sffio3feK«tt. 3?m&ftt. 

»«iicKmjx, 12 ^g«£^3^2<7>^*^£ 

[0014] *«W(c«t«,*5feSI«*5J:0 5 *:«^(c < fc5 

^ajBSttT^s^-c, latest***!,, d>o«3t«« 

[0015] *»W^J:S*S6«43J:t/*«Wic:J:Sfl!i 

[0016] 

[0017] [mi o^co^m] n 1 *$zm<Dm 

t><D~?3bZ> 0 :^3tgf 1 0 Aia, 3:^Sf£i 1 1. 
3c$fm&i 1 hauler 1 cd^^shf- 2 0 

t. mi <n^yt*$^ 2 0 <z>3£«f£# 1 1 t K#«fc:ER 
[0 0 18] £**£#1 1 13, Wtiiffl (C u) t£¥<D 
M2cD^5fe^T-3 ol^t^MlfcMMtSt- 

t?, » 1 <D«3t3»^ 2 0 LT ««W t» 

[0 0 19] ^l^m2 0 13, 4 0 On 

m^OKS^^^ffi^^^^^l^-if-C^-S. CI 

^)Si ^^^^-7-2 0 (3, 1 1 — vis 

40 J: t) 1 <oSffi 2 1 (OJ^I* 1 1 i 

ic, 1 1 -v»ft****f*£ 9 

nS^7yFS22, ffi|2 3, &4£®5ltm2 4, p 

'>4<ttiS^, ffiJflMMJ3M**tcfttf£ 5BK7C 
^cop^O/>^< ^ (N) ^^#t?t>(7>cr>r 

50 [0 0 2 0 ] ^*^{CI3, I KDSK2 1 13, 



s 

nSTttft* X^X^^m (Si) »^tnlGa 

(j£*T\ m\Z.m$k\<^o ) l«ili'8 0-10 0fim 
T-&£ 0 **5, GaNtt, *J$Lffi%Z (3 8 0-8 0 0 n 
mgS) (C^^TigPJ(OW^r^^ 0 GaNIl 
*bl. 3W/(cm-K) fc*l^JRe»**r*i-*H!ke 
«ttfc«nfc*f»T?*>5, mi l l3rco^tt£ 

[0 0 2 1 ] nl^7y KJB22I1 i¥£ri*l 
AlGaN (Wx.li, A 1 o.08G a 0 . 92N) S&AKJ:!) 
mT-&»"9. ^Sft5Ga x I n i- x N (111, x> 

o) m&\c£v*ti?irimj£zti*L#7*iBt'<vTmt 

[0 0 2 2 ] ^tB&ihJl 2 4 tt, WSJi, 2 0 n 

mT-fct>, pIWHTv^i/^ (Mg) d*« 
JO^nfcplAlGaN Alo.2 

o. s n) jgfttcj: t>«fig$nr^s. pl^7j/Kf 2 

Alo.08Gao.92N) ?M e a B \Z X V */& $ tlX\, ^ e 

G a N{c J: &*/S£;h,Ti*S 0 

[0 0 2 3 ] pi^y Kg 2 5 <d— ^teXrivM^^ 

hg26li, *S«*(rI (0 1 K^^TfcMSffitCM 

^U^5cH1A^*Ip]) (O^flStcRtt <bixT*5 19 , p(fH 
? hl26 (7)i®i3J:{;pI^ 7 Kg 2 5 co$£ 
fkKJhJB 2 4 ^K»«<z>B5«:— «-fk^"-f * (Si0 2 ) 
fcifj: t>fc5*fe»*2 7(cJ: ^g^ixr^So 
IC, CWpfll^V^^ M2 6l:»Bt5Btt|2 3CD 

[0 0 2 4 ] pii^y^^ hl2 6^pI^7^Kl2 
5 fcKttttflKte, pftfl««2 8^JgfiS:$JxTt>So 
pMS2 8li, ^jtll pi^>^^ hl2 6(DlA> 
^^v 1 ^ (Pd) , 6& (Pt) *3J:tJ<& (Au) 
*«&«JB Lfc fc ot» «9 , p'ttl =» ^ h g 2 6 £ « 

So ifil 2tt, & (Au) (Sn) 

[0025] micoS^2 io£»£#i 1 £j£ 
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e 

ttfoLTmVbtlT^Zo n«lti2 9ll, JR 
1 0IS2 1 <7>tt!ia>fb, (Ti) ^3j:t/7;u^ 

•5, Si WSS2 1 itgWCti^tltl^o C<7}n 

im«S2 9tt, 1^— 5 0 Sr^SB«aS»c» 

LT«tti-SiBj|*4: LTO*||fc**i4B;tT^5. IB 1 
^1S2 1 <D^£{$1 i ^g»«icii, f 20 

70 5 fc«><Z>Elfcl 3tf|6*jRl 4^^1T^ 

[0 0 2 6 ] JEfcl, H^m2 0IMMo 

[ 0 0 2 7 ] m2CO^Tfe^^-3 Oft, fflili, J§2CO£ 

ffi3U, 12 o|fi 3 l co3E^£#: i i (BK:/< s> 7 r 
i3 2^irM^nt7 0 0 nmf (Wili7 8 0 
nm) ^>7fe^rtt}#t^T^^U' — if^^4^0 £ , 2 COg 
tS3 10>3t«PS#l Iffl^jy7ri3 2«r*lT»ft 
^f:6 0 0 nm^ (^Jtlf6 5 0 nm) C07fe£:ffl£t~5T 
IB* tF««*J 5 o ^tlt^S, %2 COS« 3 1 
I3\ 1 0 0 ix miSt*#) 19 , nl» 

t LT^rYg«D^ntnlG aAsia "9 £ *L 

As(cj:^^^tit^5 0 fss«4 Ofcctt/i^ 
— 5 0 Wt, ffJx.tf2 O 0 mSft&lTcoPflSrIB 

*fi«*rfp]S:jBi cd^t^^^- 2 0 ^Ittttbo 
BBJc«i co«** J ?-2 OWpiny^^ ^g 2 6*«»jS 

«9> feJ: 5 if*Olt^*«cJRiO«3fe*^-2 O05«3fe« 

[ 0 0 2 8 ] f»i«4 0tt, M/ij^M^ 
^^{^^o«j- 5 3 BKtc^^) 5 t h# y C^^ 

(Ga) ^MJW)^MJS]^^JC^oij-5 5 B^TC^COP ^> CO 

i^&<i:<>t* (As) t&^tei I i-vM*ft* 
2, pl^ 7 ^ KS4 3 jS^t/pS^-Y yi?M4 4^ 

[0 0 2 9]^(:{1 nl^5yKl4 1lt 
5^ 5umt^5, nlJFHftiLTW* 



7 

&m])[\£tl1ZnMA 1 G a A s SaltCj; D « £ *L T I/'* 
So ^tt!4 2 13, 3&«4 0 nmX'hV , 

i$(Dl^5Al x G a i-x As (§L, x>0) &A<C 

OOnmftt-fcSo p 7 V KB 4 3 13, ffllilf, /? 
ilfc pSA 1 G a A s ftAlc J: 0 *«S nt^S. pi 
plffi^i LTSi&WD^iXfcpSGa A sic J: 19 
[0 0 3 0] 4^ pM*7:y KS4 3 60— fli*5j;tfp 

Rtt^nn^So *>ft^tc ceo P <i=*-^ s/^14 4 tc 

[ 0 0 3 1 ] pl^t^7 P !4 4COpS^7^ KI4 3 
W8I4 6I1 #Jx.tf, pI^rtS/7 P l4 4(7)W>bf 
Lfct>OT-&^ pS^t^l4 4i:^l:^^ 

nr^^o cco P ii]m^4 6 12, «tn 5^ 
1 2 ^0*ott»lcj: 9**Snr^ 

So 

[ 0 0 3 2 ] Ix — ifff««|S5 Ott, fjtfl /^77i 
5ll:^lt, n!^7^FS52, fg*£/§53, pi 
Kl54^J:t;pI^ti/yi5 5^1 2(OlS 

tcSSo? ^o4>ft< £ t>-< Vv>r>A (In) ^r^jSj^M 
(P) ££<atM I I -V*-fk-fr4fc*«*^J: 

[ 0 0 3 3 ] *#W{Cli, /<s/77i51 13, 

^^iXtnll nGaPl B a Q {Cj:DM^tt^ e n 

9, niT«ar^WJfl^/:nSAlGa 
InPl B B B ia^M^T^5o gl4!5 3ll #'Jx_ 

12, #'Jx.tf, f^35nmt-*D, Mfifcom^SAl 
xGa y I n i- x - y P (III, x>0^Oy ^0) 1 B 1 
fc«fc 9 ^ix^ti^^ £ ixfc^FS f'<V Tm t <D£m&r 
Wfi^rtU^^o fc*5, CCOSttji5 3Ji, 38 

13, Wttf, »Sift*l. O/imt^!), pI^«»^L 
TS^M^nfcpiA 1 G a I n PSftlCj; D 
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s 

0. S/imT-feS, pS^^ltl^tt^tlfc 
plG aAsia 9«fi!t$tir^5o 
[0 0 3 4 ] pS^7 ^ KI5 4 CO — fflSjSct p 

^-ftiRtt btir^So feft^Mc :op«^t^i 

So 

/<? [0 0 3 5 ] pS^rt^^i550pi^7^Kl54 
5 7tf*Rtf ^tirt^So IiDpffllS 5 7J3, £7t, « 
^ixr^s 0 

[0 0 3 6 ] £*L, « 2 0g;j£3 1 (O^^S^l lfcfi 
*MI0iCl3, l/-f»jia4 0 > 5 0On«|«S3 3^ 
j££;h,T^So COn{Jim^3 3 13, Msttf, Jg20g 
^ «3 1 Ofifl*»b^^y/U-mr>^ (Ge) £0-£&, — 

[0 0 3 7 ] 5fC, SI 2CD$g5fegR^3 0 13, *«*#r6] 

CO— »«>Hit«K3l>«-t 

J<9 *3>9, mi 03§3t^2 0 ^oJ;(/f 2^«f 3 00 

ifssssmo, son tn?nB-ow^*3ft« 

ffiW-TS J; 5lcftoT^S 0 

[0038] CO J: 5 MlSI:tt6f7tgtl OA 
i3, M*.tfB2fc:**Lfc J: 5lc, — v> l oftSBtc 

iR^^ixT^^bttSo iO/^^itt, 
RStt^W2^ c <D3cFffti 2 tf>— BottillcRtt htl 

40 3 0&«9fctfLf&3 afl>ib&i9ffl£*lS£ pl:^oTV^ 

So 

[ 0 0 3 9 ] CLO^*— v> 1 (C(3, 3§mte3:*r 

-TSlfi«:Otr>'4 a— 4 d^Rtf bixT*5!9 . fc">-4a 

i33cf#s#i K^tri^^^titt^o too 

b°>-4 b~4 d|3, ffi y b - 5 d^r^TL 

rS^2 ^#3 ort«*»fe^wrcf&]3&"io*r" 

RlHiXtV^o t'y4b(C(j:7Yt6b^^LrKi 
1 3**«*Wte«tt£*U e , y4cl:(i!7^t6c^ 
LTn«««2 9s6««»Wfc*tt*ix, t'y4dl:li7 
50 ^t6d ^^Lt nttl«*3 3 tlt^ 
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RStSC^ms. BBISl 3 £3c«fS#i 

[0 0 4 0 ] ^<DX o 4iS3tK« l 0 Ate&coj: 5fcb 
TS!»g-f 5-£#T*#5 e B3-B5f4, ^*gf 10 

[0 0 4 1 ] ii* , 0 3 (a) ic^LfcJ: 5 fc, 

li, f$ 4 0 0jamiSOnlGaNJ:?)45f 1^1 
^2 1^1U K7)iS2 1(7)tffi^ MOC 

VDjfeC^D, nlAlGaN^ s B a J;^^5nI^7^ 
K12 2, InGaNi B U^^^ttl2 3 ) plA 
1 G a NMinX *) *S^kB6JhJi 2 4, plA 1 G a N 
m& &y>t£&»M?5 V KI2 S^ctt/plGaNJ;^ 

SrM;tli7 5 o^~i i o o^^^n^tullffl-rSo 

[0 04 2] ftW, 13 (B) M^LfcJ: 5 i-, P* 
hl2 6 60i:iCgI^L^t^^^^r^^S;L, p 
«|3 hJI 2 6*5±t/pS[* 9 * KJB2 5 <OJiJB«5 

* 7 5/ KJi 2 5 l:fI(:Sffi^6 0 " JBS^r , p «!!='>' 

7 ix FS 2 5<Z>^ffi*5«fcU<ptt[|=i hl2 6<7){|fjffi 

[0 0 4 3] J6fl2 7iSrMlfc^*j, pftfl^V** 

a, u P IMi2 8^At 

& 0 titsiticfc^rii wiig 2 i (omm 

^yb-y/fc^OT!) r>^Lt$ioSS2 i off 

[0 04 4] ftl/^T, S 1 Wlfi 2 1 WSffiWi^ 

if«fi«4 ooiBBMfc«^»fSbr|ft*j»i 4&ffi& 

5 OOffiRffitt^JcSLT, flJ^tf^^isjitfT/i^ 
~* ASrJil&^U n««i2 9**«t5. 

iE*l 3*5cfct/n«im*2 9Sr, pfll^V^h 
Jg 2 6£r*^£ LT 6 0 ju m^g^n^PftPfl LfcffiM 
I^StSo -fccoKL #l«fccojgtertt\ ^ 1 olS 2 
1 Sr^«««lC*5^TSKfcG a NMcfc 9«/&-r££* 

m, JK10SS2 i±^iai:<"5r«««jca3t^rawft 

I I I -Vlfeft-&«*»*J: t? &5**«rfflS 
tt^SO^ f l Olg 2 Ifl0^b.p1ilftt|2 8 

fcfet>, BBlftl 3 *3j:U«n«ia*2 9<£>^j#tfc««r»* 

\^mmx*^ z x 5WoTps 0 ::r*n gii 
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Iffi2 1 (DIW- lOOti mitt^ott), !)y^7 
7^lilcis^rii (OSS 2 1 3&«WiXTU* 5«*>*s 

[0 0 4 5 ] BBttl 3 *3«fctfnttl««g2 9 *r«J/3iLfc:G> 
j&DSM&SSrmv n«|f«2 9S:^ktS fl -fcco 
^TttB^Ltt^a*, ft 1 <^5ffi2 1 

/<? [0 0 4 6] ^fc— £\ 14 (A) \Z7F i^fz. X 9 M, #'J 
XJ3\ J?^ 3 5 0 //mgSOnlGaAsJ;!)/^f 2 
^)St53 l^tL, ^W$2(7)M3l(7)iS{CMO 
CVDS(:«tt), nlGaAsJ:l3ftS/<!y77i3 
2, nlAlGaAsI B B 0 J;^^nl^7^Ki4 
1, Al x Gai- X As (§U x>0) KAJ:0'Jfc3 
&tt§4 2 , plA 1 G a A s Uu% X D45pl^7y 
Fg4 3 joJ:t^p^G aAsiOiS pS3r * s> 4 

BRMtt* JR 2 Og«3 1 COtfiaSrfllaJf 7 5 0t-8 0 

-gfl o^fc-tn^ettpfiis-rSo 

[004 7 ] H4 (B) \Z.tf\^Tz_ X b pi 

S^Ji 4 4 <D±_{Z D*«£*M 0 oflfjsK^pseflK* 

4, pI^7^Ki4 3, ffittS 4 2 *5j:t^nM^ 7 y 

[0 0 4 8] ttlN-C, .H 5 (A) lZ7jkL,f-X 5 M, m-k- 
IfMOCVD^a^ nSlnGaPKJ:^^^^ 
5 1, nlA 1 G a I n VWin%X K> ^6nl^ 
7 ^ FS 52, Al x Ga y In i- x -y P (ffi. L, x ^ 
0^Oy>0) Mb% X *) 5 3, pSMGa 

I n Pistil £ 9 /^pl^ 7 S> FS 5 4^J:(;pfG a 
A s X K> &5 pM^r-v y^S 5 5 ^JiS^^^ii:^. 

cnbo«-Ji4riK*S-fr5IRIc«:, 12^31 
ota**ffj5Ltf 6 8 0*Cffiftfc*ix*niMfi-*-£. 
^ [0 0 4 9] -^COCD^), @5 (B) (C^LfcJ: p 

i^'^ MKR2 ^^^^lt, #'JxJ3\ ^t^^co^i^ 
f^^M^TpI^t s/^S 5 5 SraHRWfclfc* 

t^v FS5 4, gt*Ji5 3j3«ttf nS* 7 S> = FS 5 2 " 
5C? [0 0 5 0] ^ h^R 2 ^[^^L/cCO^, 0 6 
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(A) fC^LfcJ: 5>t£, M*Ji, p^^r^^^il4 4, 
5 5<D±lCi^L^^||Pf^<7)^^^»jSL, pi 
^^^^14 4, 5 5*5j:^pi^7^Ki43, 5 4 

4, 5 5©ttf^t5J: 5t-UT^£<£>t\ ^rixb 

[0 0 5 1 ] Wd^|1|4 5 ) 5 6§rMLfcO 
16 (B) IC^LfcJ; 5t-, pl^t^i44, 

3 1 <DW£ 1 0 0 ju mgfit^o r 

$8«*B4 0, 5 0l:*aOnlBiS3 3^t5. * 
jQtRfcLS&fTV^ plRSi4 6, 5 7&J;0<n 

Lftl^jft** S20!ffi3 1«:Mttfpfil*ft4 6, 5 7 

[0052] ccoj: 5 (c irf 1 o^ftSf-?- 2 0 *5j:o< 

1 l^rlf L, 2 fcj: & jR 1 OJS**^ 

2 0CDjffeiSB2 7*5j:u«p«y«*2 8 £5:^g#i 1 £ 

3H^3 0(Z)p«i|««4 6 tnmi 3 i«r«ft5i:* 
tc, 1 6 fcj: 0***^3 0<7>p«[| 

€«g 57^fl 0^3fe^^ 2 0 CD p 29^ 

-rs 0 ztuzxv, muzTF^tz&itmwii oa^^ 
[0053] ft**, ::t-ii L> 

MI§SJ:<M^ntpI^t y^M4 4, 5 5 ^ 
*NSS-g-t\ 11^^201:12(01^30 

[0 0 5 4 ] -fett^fc, UIl 0$§7fc3f^- 

20, :fcj:tf»ia>«3te#^2 0 km2<D&yt$S*3 0 
i«rl3ftk:«tt5I^(-ll ; SI112, 14a, 1 
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«ci«*-rs«***^xtcj: t>^-rs. enters , 

[ 0 0 5 5 ] i^TtSiiOAIi, i2l^lfcj;5 

[0 0 5 6 ] :oM8filOAfll ^jy^r — ixlCO 
t°>-4 c*5j;t/t 0 V4 a ^LTll (7)«^5B J F"2 00 
nlll2 9 t p«l««2 8 4:<oiH(c«jBEA«HlJPSixS 

/<? J:«l***jB:9, Sl«^20i&^4 0 0 nm 

>4 b^^LT|S2(7)^7t^^-3 OCOnttOm® 3 3 £ p 

i£C D , l^-f3gS»4 0*>b 7 0 0 nmf (Z)Rfi(Djt 

3&*tmt*n5. II:, t'>'4d*5J;u ! ey4c^tt 

SB 2 (T^ft^f ^ 3 0 O n {lOm^l 3 3 £ p fiij««g 5 7 ^ 60 

A£*t, « J ?~JE7LWtt-&^J:'t>«*A 1 jer «9 . >-if 
itf 5 0 £>ib 6 0 0 nmffiFOK*03fe^ti3lt^ixSo 

[ 0 0 5 7 ] /^*5, **<o|RfcttJRfcJ8£i-S;&*, : : 

i «r^LTaS^^jc*fe»$^So mi 

[0 0 5 8] :coj: 5 W^io^IMs^jegSi 

OAtCiJxtf, ^1 CO^t^^^-2 0 ^I20i^3 
flS**¥SHttB A 1 G a A s ^*5£t/A 1 G a I n P 

jk<o \ i i -vmit&m**wmt&m—&R±xzfii& 

40 [ 0 0 5 9 ] »c * 1 O^Tfe^^ 2 0 a*«flS»5R I I 

I -vJKft-&*4 £ «*JI«r=fir-r« J: 5«-«filtU, 40 o 

©i o A*3fe5*^^^s8*ft^«**««c*<(i-rntf, 

[0 0 6 0 ] ^fc/Si coS« 2 l *r"ffT«'fl("«^*if^ 
77>fai^^rttf8SJ:< nttl««2 9*5J:^IB 
5^ TffiB««J:<^ja$tt3t«2 0*3fe3!l^3 0(7)pi|Um 
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2 0 wj8JlfeflK**5 J: VJB 2 (Dftftm* 3 0 

[0 0 6 1 ] ;DDx.T\ mi C0gt£2 1 SrSRfiaS^OSSl^ 

o, 5 o Cfc^ri)feoK^^ IfcS^S l ojs 2 
l LT***»lc3El«# 1 1 t-»«W5 r £ a*T-# 
So «fcoT, f 1 O^^S-f - 2 0 OllCf 2 

3 0&%m^Xh, %2<D^%m^3 0OtM±#$rK 

itT-#, *ftHHc*or*3e^»f^S-frSr i:^t?# 

So 

[0 0 6 2 ] &*3, ro^^^gl 0 AI2, tflxJiStK 

llllcff5J8*81 1 o A, is J: WM»«5 ill 
S^^^tl 0 A3ft»fea*tS-fr^:Bf3e«>«*»*o 

3*, -T^t?^, t^—A^^y ay^^i/ 

>Xll3, ;7-114, IBPWJKr^— ^-Y 1 1 
5, »ftl/yXll6, ffjfefttu^^yxi 1 7, ft 
^t&fctJJBgft*^! l 8 *5 £ fi#3fclf 1 l 9 

[0 0 6 3 ] ^03fe^^^^fe^W^g#T-|^, 

ti o^ba#tu*:«*.«siift<D*#^a»f*L 

out i^, f-A^^y^nzr-sWL, 3i y ^ — ^ 

l/yXl3 3t^ff3fel^iX, ^7-13 4T-S*tt 
So C^^7-l 3 4T^Wt5taiMLout i^. 
»IH7/N-f^ 115 «riiiBLjfcO%, ^^Xl 1 

«l 0d»bB*tbfc«*.tf«»fttalt3lfeLout ^> Jk« 
fti^^Xi l 6, HgPftMT^ — f-Ar 1 1 5 , S^— 1 

14, ny^-^uyxi i a^jit/t-A^yy 7^ 

1 1 2^gT, (l***BJ«l'yXl 1 7&&iffiU ft 
... - .#3fc&WJBS3fc3f^-i i 8(cA#tU, _::t»*ft»*l: 

[0 0 6 4] ft*3, **JSO^«g{CffiS**RS 1 0 A 
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fctiW^Loat m5J;5Wor^ 8 £oT\ C CO 

Lout *r*a«>3fe*3R*:*JfflUTBf3eo«BfH«< 
j&^So -tor, 3te^>r;**lE»W*RBoffite'ft:, 

IfcfcHjagft**! l 8) icg«tSEW3tL ref (D&W: 
£ £BSiL T-£S 0 -rfcfc>*>, ,8 icf? 5 

ft±£-tf:S r £#t-# So 

[0 0 6 5 ] **JfcO»ttO#3t£«l 0AWU 

4 0 0 nmfiflft, 6 0 0 n *5 «fc 7 0 0 nm^FCO 3 
ISftOMirflS^imSOt', CD-ROM (Re 
ad Onry Memory) , CD-R, CD-RW, MD, DV 

6t^^5DVD-RAM (Random Access Memory) , 
DVD + RW^5lMiDVD-R/RW^^O(^\ W 

>r:**£5e£ LTi§*l£*UT^5DVR (Digital Vide 

0 Recorder) Jfcij:VDR (Video DiskRecorder ) 

5ri:^r^Si*lc, (Btt) 

J: < t 3*T-£ So 

[0 0 6 6 ] ft*3, :CT*li ^3fegIl0A^T^f 

9 (MO ; Magneto-optical disk) if(7>S5» • l?^^r 

S <£>*3J# i^— 9* ft if 

lct>M/8^Tf£-C-£>S 0 

[0067] [i2(7)ii^i] B8I4, &mm<nm 

m2C0^3fe^ J ?-6 0*49*.*::: 

1 0 A£ p — co$tj&, fNfflfeiit^aSSr^rLTi^o J: 

[0 0 6 8 ] 2 O^*^ 6 0 

-f^SS4 0{:ftx.T5 0 0mnf (fjtfl 520 
nm) <D**ffilt^tBft ^--ffJBSffl 7 0 ^ 

*5J;^y7rS3 2S:«irv^ct*lft#, 
5(? iiat*2 0MS?* 3 0iB-©ia*tLT^5. 
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[ 0 0 6 9 ] U~1F5§ jgfflS 7011 m 2 CDgfig 31^ 
«fl*u«ll:, ^y7rS7iS:^Lt, n 

mtyy Kg 7 2, #4 KI7 3, 7 4, #V K 

g75, pI^7^Ki7 6, Sl^pIM#i7 
7, I20pi*«f*l7 8, P SS^S7 9i5j;a 
pttO^^^^ hi!8 0 5^2 cog*£ 3 1 ^^ij^>br.cojiH 

tf, S#S (Z n) , ^F^A (C d) , 7k£S (H 
g) , -<yyr>A (Be) *5j:t/^^^r>^ (Mg) 
J; Dfc£ffijafflMjg»*K:fclt-5 2 A*7ttt 2B«57c* 
Sw5%wM<nii^ Kit (S) , ti/y (s 
e) *5£tf7VWU (Te) J: D ft S«HJHfi«JH*^43 
ttS6Bl£^3S»tf>5^0d>ft< £1>lffl£3r£tM I 

[0070] ^77ri7 if*, Wtll 

n8PF#6#3£ LT^*#*jD3*LfcnS[G a A s JR. 
nf^irlTli (CI) iS«lnSiitZnSeH 
*3j;tf nl!*#6«i£ ITl^WJ^fcZ nSSel 
fiJRj&*«2 (D£«3 1 <Dm^h^(D)m^mm^tltih(D 

SXF17 2I1 Wtll f^lymt^^ ni^lt 
mt LT**dS*JO*ttfcnaz nMgSS eg^CJ: 

0. lymT^l nffl5F#S4fei: UTlfc*36«»a«)**tfc 
niZnSS e^ B e B ^>^^^^F^*^^PLft^undope 
-ZnSSefi*l;J:5«filt*JxTt>5 a ffittS 7 4 

x C d i- x S e (fit, x 5: 0) }>&b b S {Z X 9 ttl^tlM 

[0 0 7 1 ] ^K175I1 F'JxJl 35«p. 1/2 

mT-fct?, pI»HTlS«0^/:pIZn 
S S e ?JlB e B&£l>M3^M^£^JjQ Lft^undope — Z n S 

ra**«*iD*nfcpSi.z nM g ss e ^ B B B (c j: 

^0. 2ymT^^ plffife^LriSWO^iX 
fcpIZnSSeMia^^^T^^o JB 2 CO p 
I*»#l7 8tt, #J*-te\ m£&0. 
plW^i ltI^«D^tltpIZ nSeCJ; 1 ? 

m&ztix^Zo pii"afi7 9ii fjx.fi 

SZnSeii pM^FM^<Jr Lri$»D^fcpI 

z n t e m t fr&mzmm zti& z. t \zx v mkt £ hx 

n T e |C£ 5«flSixTl^. 

[0072] ft£>, I ltOp 7 7 (O— «S, % 
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2(7)pIM*S7 8, p3^&^/I 7 g^^t/pttO^ 

btin^o -^ft^, p«03>-^^ h§8 o 

7 4 COWTOS^iot^5 8 
[ 0 0 7 3 ] pffla^^^ M8 0Opie» : fl7 9 

fcfi»«fcHt, pfilS«8 2«fiS$iiT^5 0 rco P 
fflfl««8 2 Wt, plll^V'^^ M8 0(DW» 

w s*?i>$J* (P.d) , a** J: LT 

8 o i:mftW^*«snri^s. :<Dp««i8 2ii, 

[0074] roi 5ft*fifc*r*-*-5»3feK«i o b 
its ^3fegf 1 0 ACOf 2 3 o icjtirs 2 

[0 0 7 5 ] -fft*?*>, JB2£>385te3i^-6 0 SrflsJJ-TS 
^ *-f0 9 (A) [c^LfcJ:?^ ^lcoH^co 

<©S4R3 1 WtlCnM I n G a Pl B H B J: D ft£^:y :7 
7i51, n^A 1 G a I n P}&bb£ V ft 5 ni^ 7 s> 
K JB 52, Al x Ga y In i- x - y P (II, x ^ 0 
Oy ^ 0) ?Mb b b X V ft^fg^il 5 3, plA 1 Ga I n 
P^ B B Bct «9 ft 5 p§!* 7 ^ KB 5 4*5j:t;plG a A s 

J: 9 ft 6 pS** 5 5 frMftj&ftS-iira. 

[ 0 0 7 6 ] #Cv>T', H 9 (B) {c^LfcJ: pi 

=^t^i5 5 co _bic i — 5 o©»afeiw 

UT, WiBCVD (Chemical Vapor Depositio 
n ) ifcfcLj; t? -gM^^#fcSlM*«flS^*f * (S i 3 

n 4 ) J:9&Sv^^M^S:t5o **^T, r.co-^^. 

^M£*UJ3LT, M^fl R I E (Reactive Ion Etchi 
ng ; RfofeJ X^^-y^l/if) ^^(D^y^^if^n 
^, pl^t^riSS, pI^7s/Fl54, 7£t£g 
53, nI^7S/ Kl5 2*5«tt;^y7 7l5 1$rlR 

[0 0 7 7 ] m^X, 0 10 (A) fcl^Lfc: £ 5 * 
2(7)5K3l^ffiC 4 #iJx.l;£MBE (Molecular Beam 
40 Epitaxy ; fr^Wix-V 9 grlC J: 0 , nMGaA 

sii:nSZnSeIinlZnSS e ^b b b^<Jt & C <7> 
J'l{C^^^ixfc/< ^TJl 7 1, n^ZnMgSSe?!; 
b h b J: "9 ft ^> n 7 y YM 7 2 , n M Z n S S e ^b b b X 
*) teZtfJ YM 7 3 , Z n x S e !- x C d x ^ 

0 ) ?Hb b b J: 19 ft 5 SttS 74, pMZnSSe ?£ £ J: 
ft^>^^ F17 5, pgZnMg S S elslJ: "9 ft£ p 
I^7^FI76, pSZnSSe/I 0 U!)^|lO 
pI*»#B7 7, piZnSeJ:^^! 2^pi^ 
78, pMZnSe^irpMZnTe jR^^^S 
50 lcSl^iXfcpSi8^l7 9*5j;U J pIZnTeJ:l3 
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2 8 o , ca«^-tix**nn«-ra. 

[0 0 7 8 ] ^J**M&I**L£: mi 0 (B) 

ALT, ^D^W5 6$:MtS 0 ^ffi 
h|80, pi»g7 9, ffi 2 C7D pM^iSWl 7 8 

5 0, 7 0 ^»*««<offi«Sr«»»t*5er# 5 J: 5 M 
[0 0 7 9 ] m^^n yZW&'o 6, 81 &fl0fiS;L*:ff> 

6&*3 X Ue&«rJHftff* IT p ««« 8 2 imtfL-f 
[0 0 8 0] plIO^V^ hl8 0^b/<^/7rI 7 1 

iat, i<7)Siffl!l^x.«7ye , >'^ 

^^5 7, 8 2*3<fctfnte!ltt*3 3 Sr-tn-fiX-frAft-^ 
S. «2<DS«3 l«r«*.ap««*5 7, 8 

2co5^^-^{-^Lraii:(c^r^(n^iT-if^b, tog 
[0 0 8 1 ] roj: 5 fc***rc»tt«c«5«*S8«i 

0B(c£;h,l3\ 4 0 0 nmfO3fe«r«*^iEfeSlO8 
7^^ 2 0 £ , 50 0 nmfW3feBMl/^-ffl 

^5 0^tnf2OKif6 0 5 
LfcOT, * (Red =R) , m (Green =G) $S£TfW 
(Blue-B) W3JKfe(Z>****t*ixfflit-*-a«*SS« 

[0 0 8 2 ] 9g%3£« i 0 B 4r 7/1-^7 7— *^3S 

5 3, 7 4 ^Mt^TO^$:Iti:iit5^ £ 
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[0083] 0 1 2 1* , &mm<oj&i&\z& z&ytmw: 1 

0 BSrffl^^S^SSfi 1 2 0 60«EB&«i5fe$r^-rt>cor*fc 

50 :of/Tgf 1 2 013, gfiKSSi 2U, RR£ 

51 2 1 o-I«(:Rlt 5>tit*^*(D«llll:«5l|» 
0«^f iOB^ix.T^5o ^lixbco^^^gl 
OBli -^ntixia 2 (c^LfcJ; 5 tt-^y-jr — 

V>1 lZ.mti£tlXiZV , MfTXN^Ij (ML, M, Ntti 
^*iiiB*ll 2 2, 1 2 3&&Xf¥ffa<0&m&mi 2 

4, 12 5 3ft4*n-fn*fiRS^ri^s. 

[0084] Hi 3 13 , r ^*^»« 12 0 cDf£Itfr[HJ£& 

1 0 B <7>3t*SSf* i l 13 ? -^tc £ 9 ^iJ^-fp] co^ilgfi^ 
1 2 2tC*«Snr*5>?, f 20M^f6 OOnOT 
#3 3tt57YttJ: t??U^rS]0^3lia^l 2 3 
ixri^, SBtS l 3.l3fT*"rp]<o*i§ffiI*l i 2 4 M 

^ ^$c£;h,T:fc9, mi (Vmtttm^- 2 0Onft!|««i2 9 f3 

So rii^'^ISSIl 2 2-1 2 5lj:, H^L&tMM 
««5l£«M«*;h,T:*3 K> , r (DUMMfr h GDff ^§-f^Jfc 1ST 

[0 0 8 5 ] ft*3, #IIJfe0^tetf>$§5te$S« 1 0 B 13, 
/*2"$r — $?1 (|2) (?)t'y4dfcj;(/t'y4b^l 
Tn«|««i3 3 £ p{im«i8 2 t 0>K|te«SEa*BHJO£n 

fcij: 9 3S3ta*jB^ 5 , ^f«fi«7 0^b5 0 Onm 

[0 0 8 6 ] [m3C0^J£O^B] Hi 413, 
»3 0|tl60»*^«S«3teR«l OCco^rffi^ig^^ 

-r^^r-^So ^to^T^^gi o ci3, m 1 

^0^*^@1 OAl^ttSf 1 O^^x. 

r*i^3tSf 9 o*ffi7LtLZ„ &&x$3iftmw\ 
lWUT^i^i 7^r^x.fc^i^|^^, ttLte%l 
^i^l^Tfegf l OA^P-co«, f^ffl^sj: 

[0 0 8 7 ] ^1 OSgft^ 9 0 &fg 1 (D&ytm^- 2 0 

ttsffcs. ^fc, m i«if9 o i3, i iosg 

9 1 GD#jxJ3*c ffiiC, ^'Jx.13, /<y77l92^L 
T, nM^O?? hl§ 9 3, ni^7^Fi22, ^ft 
5» S 2 3, &i\m±m 2 4, pi^7j/Fg2 5fci:tFp 
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^Tlr^^C, pflfla h/12 6co P O0^ 7 y 

Kg 2 5 £K*frtt!IKI* P ttl«ffi2 8W^nt^6 0 
[0088]'<?7rJ|92tt. #'JxJ2\ f J^3 0n 
mt 5 ^ "9 , ^FJtC^^r^P Lft^undope-G a N&><5^M3: 

«fig$ixT^5o n«3 hf9 31*, W*.tf, J? 

^«5 tf mr*)^ ni»i Lr^-f* Nissan SIX 

[0 0 8 9 ] r.COn{SJ^ ^ h!9 3 nl^7 
3>KJB2 2, SttS2 3, j&fbteJt/B 2 4 , pl^75/ 
KJI 2 5*5 J:tfptey=» h®2 6iW^tlT^^ 

0J*.tf* n{IIJ=r>-^^ hJI 9 3GO{|lJ£>b^ >-&£lFT 
[ 0 0 9 0 ] 7 1*, ^T/U^~*A (A 1 

n) tet*<nm^m&mm&ttzt&mnmz& vm&z 
nrt^So -to^^FS^i 7 <o— ©Wei*. isico^ 
^^-9 o<d v mm,m 2 sizttj&^x&mx 9 &«e«i 

j:tf44iaii7b*sRmnt^5 0 pmmm2st 

iimi 7 a , &£Xfnmmffi9 4 ttHtil 7 b tn^tt 
*?Ji, Mil 2, 1 8&:frLTSlM^*£;h,Tt^ 

[0091] &*5, m i 9 i <D%nmw \i tK 

*t5£*t£, »l^O**W?gtt(Dn(H0«*2 9(C<ftx.T 
^-«*'«a« 5 0 LTgif Sfc^«7>^ 

1J; >9 &&EJfii 9iiRlHnr^5. 

[ 0 0 9 2 ] tt*5, ^Oligf 1 0CI1 ^lCO^ife 

£ m « firj x. i*^s> ^ - ^ ^> ft Sfl kuRift $ nr ffl 

*#Rtt htiX$> K> . mWimt^Ffmt* l 7 
t5i*lc, fftf;tJ*5#oif^a*Rtf fc*x, ^t°>-^^ 
SfiHl 3, 17 a, 17 b, 1 9*3«fct/nffliaffi3 3 £ 

^©•frMfcRtfi- S £ t&X$ -So 
[0 0 9 3] Jl«>*_3fe8«l OCIi, &G0J; 9 1- LTM 

[0 0 9 4 ] *f\ Hi 5 (A) tc^L/cJ: 51-, #1*. 
I*\ f^4 0 0wmgIOt77^7J;^£5Sl(7)S 
S91^IL, MOCVD^ICJ:^! 1^) 
c ffitc ^FMtl^tt Lftl/^undope-G a N&£>!/M3 n 
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!GaNit)/j;6/^77l9 2S:fiS;ft$-frSo *^ 
^1 oi«9 l offlflE 5 0 0ti:t5 o & 
/^77S92^)ilC, niGaNJ:»)ft5n« 
h!93 } nlAlGaNMJ:^^nI^ 
7J/F122, InGaNi a U!)/^IStti2 3 ) p 
Ma l G a nSiSJ: 9 ttSS/fflsB&jtJB 2 4, pfA 1 G 
a NIbIJ: 5ft«pl^7iy Kg 2 5fcJ:0«plG a N 

b tft* 11^9 l 

/<9 «*.«7 5 0- 1 1 0 O'CCDjgllOjaffJC^ix-^ttlfilgB 

[0 0 9 5] il/^, 115 (B) KL^cb/t cfc 5 p 
(|3^^hi26, pl^7jy K125, S&flSB&JtJi 
2 4, Sttl 2 3 iSjiWna? 7 ^ KI 2 2 fcKKkxj; 
5^>-^Ur, n{SJ^ ^ h@ 9 3 CO— S(5£r^cffilcifm 

5co±s§B*5j:r^p«i3^^^ hi26 zm^vtt-r 

^ [ 0 0 9 6 ] #C^T% — SPfcaRW^aiy^V^Ufc* 
/IcoUM^ pl^ y y YM 2 5O»E£fc0J*KfljMM5fc 

J:l*#y r^^ltil (Z5S*£9 1 <7>ff £"&#Jx.tf 1 

0 0 y mgg^f^o 

[ 0 0 9 7 ] If! 1 G0St£ 9 1&»< bfcCO-b, ^1(^1 
tE9 l<Ds<y7Ti§9 2 t frttM «C»f ««>ffi«^BB«l 1 

3, i 9 Sr-tn-t*n*j«-r5. cirr-^, s 1 

Ignite:, W10S4E9 l«r"5r«««*c*3(r^aw" 
Mil 3, l 9fl>*fitffi«*r«H»tc*J«i"C#S J: 5 • 

[ 0 0 9 8 ] ^t^T, pfflnyi?^ M260*ffij3j: 
m^L, p(ltS2 8t»«tS. n{il^>^^ 

p«Ittai2 8*5J:U ? n{il^^9 4 Sr-tn-Piv&A 

^ 91 *rw*.«p(ii««2 8 <n&£irfatmmz.m7£<n<m 

[0 0 9 9]^r\ micoHifeco^^i:P^(cLT, 
^2C0^5fe^^-3 0^^©-T^ o 
[0100] ^(00^, ^ffifCld^ 17a, 17b Sr-t 

DIl co^3fe^^-9 0co P iPjjm^2 8 irBB** x 7 a 
**f «*Jll 8 Ic J; Q n«««9 4 <hgB^ 

1 7 b^^rfftSo ^fc, Sfll K>%2<o& 

50 Tt^^p 3 o <d vmwm 4 6 turn 1 3 
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[0101] Z<D± 5 ^*.jS*o«HHc«5«8*S!«l 
OCfc:J;n«, Sloifi9 1 fc*5^T»K 

[0102] 381t«>«ttSc:*lfr*»WSrKW L 

II 11^^2 0, 9 0fcj:^2(D^^3 
0, AftWttaiBWiBeo-WSr^WrR 

2Gr>3§7t?!f^3 0, 6 oa*teo«ifi£ 3 &LTv>5»-&fc: 

«3te*^**2*>*5te*^3 0, 8 6i:H*«C«»^n 
*/*ffi«cfc:J: D ««a*E«B-rS«JBK i ITt) .fc^U f 2 
^im^i^^2o, 9 o BMfc 
ixy aw**-* 15 ft^lftHJBJcJ: 

lFSrffiHc#lf -CRM Lfc**, *J»«»M^***u—if 

[0103] JEK:, ±.WmM<nmmX'te, G a N* f A 
1 G a A s %k&£UA 1 G a I n P ^(Oit^^O X K> 
*iS:MOCVDife^J:!?»at«»*k:o^rRS L 

Djfeft^oteroft*ari£*»^j: vxm-tzx Mart 

cfc 

[0104] ^Dtt, Jiffi***>«*"CtiU SB 1 <Z>$83t 
^2 0, 9 0O«lOlfi21, 9 1*r»«t5tt» 

fc*mS:flJi^<5 J: 5M"r*U;£, ±IB3S*<Wg*-cRW L 

«*.«a-ffcT^5=.^A*fcW:«ffc^r-<* (S i C) & 

[01 0 syjEKSffcT' "±E*'3 wii^fir^, a 

1 G a A s ^«7) U — if ^^^4 O^AlGalnP^O 
l"— 5 0 £ Z^-tZn 2 <7)|g*:3f7 3 0^ft 

2^1(D^r-KKtt<>^ (^20^^^-7-6 0) 
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[0 10 6] iP*.r*/ti, JbEJK«S^«ll8t?tt, Iiw 
%%m^2 0, 9 0 ^12^*17 3 0, 6 0 ^r« 

i N TKS Lfcjtf, 3£*$£# 11, 17 ffiffllKft 1 to 
^5t^72 0, 9 0 $r»ilt61tt)^r-fe5 6 

[0107] s^^/c, ±Esett<D«ttt?rat, mi 
%m^2 0 , 90 (7>«3t*^ 1 or^ss^ico^rs 

F»*SB*rfr#-<&J: ?l;iilTt)J: 

[0108] JE^fc Jiia*llSO«1llt?tt, f20i 
^73 0, 6 0 ^ 2 oco l/-«^^rf f 5I^lr 

m\z.m\f xw.w L7t*5 ,i2 (o^^m^n if«*a$ 

[0109] ;&0x.T£ fc, ±IB**0«*-CI4, I20 

1^7 3 0, 6o^^^5^;y^^io^f 

2 fl!>*3fe*-¥-^H 1 7 tc^Lfc J; 5 ftv^te**^^^ y 

[0 110] ±lE**0«J«rcWc, 
11,1 7fe**-t-S*t»JCOIr^TAff«|*:*^TRW 
ffi Wfilc J: 9 «St S ct 5 I- LT J: i\ ffi 

OT*.tfftl*3J:tfft2 ^Iloflfll ^Mlcj;^ 
1 1 S:iSt5J: 5 K Lfcutf, ft 3 W^I^i 

U *rO±fc:E|R«:Rtf 5 J: 5l-LTt>J;^ 0 
[01 n] »ir*fc, JbfB^m^^MT*^, ^s^jr 

1, i7i:$St5J:5iafc^, $«#2l:«fi6i 

^" J: 5t ir t)^\ 

[0 112] ±|E*KW»«t?tt, ftltm^ 

fcUr^WWu-lftrAflcWkiaitlfrRWLfcas, 
91 ft, 4 K (light emitting diode; LE 

50 d) &^oteo«**^«r«i/t«*»««coi^rtsi 
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[0113] 

[*Wco»*] EilSMLtJ; 5KW*Si i^LR* 
ill 3^v^"fix^i«JcE«<o**SR«^J:ixtf, 

[0114] »*«3B«o«*S{ll:j:n«, 

[0 115] «f*a«5lB«0»3fei6«JcJ:ntf. 
&^-tZ> £ b (CLfiOT-, mi ^«5t*^F«4 0 0 nm 

im*«>ttfto**:a4f5riK-c*>«. ior, ^^^^^ 
[0116] set-, «*JS6ia«(z>*3fe$i«^ctntf, 

t Lfc»«r » l ©WEfc^ Lra^*>fclMRt 6 1 i: 
[0117] Jm^X. 4 *fctt|«3Mlx 5te^ 

[Hi] »*J6«>«1»U:««***«o* 
j*£^8frSD0T-&£ o 
[H2] B l t*Lt«*81iJ(it«SJifc/^^-^ 

[03] Hi«^bfc«*ss«o»ia*tt*Rwrsfc 

[04] 0 3{c^<®itx^^mp^-r5^^co®T®0r' 

[0 5] 0 4lC^<^^X^^ia0J-rSfc^O^r®0T- 
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[0 6] 0 5(^^<®i^X^^|^PJ'r5fc^O©TOa0T- 
[07] 0 1 Ic^LfcRSteSSIBSrfflt^fcJfe^-f ^*IE» 
[08] *&m(om2 OHJ£(7>^fl8(c:«S«3feSS«o« 
[09] H8^«Ufc«J)fe*«fl>»S»36rafe*:RW-rs*: 
[0 10] H9lc«E<«iftxe*rRWi-©*:a5>^l|rffiH 
[011] 0 1 0(c^<^igxm^^PJ"rSfci6o^rffi 

0r-*>6c 

[012] H8^Ufc«3feJS«fe«^fc****0« 

[013] 012 fc:** Lfc&FKS0Vtt@Ka3¥*B«: 

[014] 3 <D»ffi<D««ic« 

[0 15] 01 4fci*Ufc»ftK«^«i6*4te*rRWi- 

[016] tt*<D«3t««o— «««4r«-#-»rffiH-C*> 
6o 

[0 17] tt*o***S«^*!lw**Wfc*-riSrffiHT? 

[0 18] a*o«3t»«oHJc»o«aW«:*-*-»rffi 
0T-&6o 

l-^-y^ — 2-^«p#:, 3 4a~4d- 

J<? 10A, 10B, lOC-Mlf, 11, 17-J» 
12, 15, 16, 18-8fi, 14-ffit 
JR. 13, 17a, 17b, 19 -BE*, 2 0, 90- 
f 21, 9 1-flOiS, 22, 4 

1, 5 2, 7 2-nI^7^ Kl, 2 3, 4 2, 5 3, 
7 4-ettJi, 2 5, 4 3, 5 4, 7 6-pI# 7y P 
Jl. 2 6, 8 0-pi3>^^ hJB. 2 7-«*|, 2 
8, 4 6, 5 7, 8 2-pfi|S«, 2 9, 3 3, 94- 
nMimffi* 3 0, 6 0- «2Ol*f^ 3l-f2(D 
Sffi, 3 2, 5 1, 7 1, 9 2 -^5/771. 40, 5 
40 0, 7 0-l/-f8S» l 4 4, 5 5, 7 7 

S^S, 4 5, 5 6, Sl-^/ns/^^, 9 3- 
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[13] 



[H4] 



SIS KB jg^Ji SfiihJB KS :j>** hS 



SB2<& nS p ^ 

32 41 42 43 44 




29 21 22 23 24 28 26 25 27 14 13 




R» 41 42 43 44 




[16] 



[H5] 



54 55 31 32 41 42 43 44 



JESS 

45 41 44 42 43 45 



ng2 

51 52 53 




51 52 53 54 55 ffc 



31 32 41 42 43 44 
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[08] 
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11 0] 



[mix] 



Pisa 

o/x 52 54 

u 31 M 51 J 53 } 55 



72 74 75 „ 78 
P® 

*<rm \*<tm l*mtm 

73 75 / 77 




13] 



1 5] 



J — 










r \ vi 


r 123 


) — 




- 1 — i - 














122 


J — 














J — 




H-i 
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IH$Jc 

26 22 23 24 25 13 



im i e i 
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(B) n{|| 

93 94 19 91 92 

^1 > 
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11 4 J 




f 50 



y 30 



.7. (\ xr^E 




91 ^1 
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h 90 



17b 10C 
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[017] 
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1 8] 
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F & — A 5F041 AA12 AA33 AA44 CA04 CA05 

CA14 CA34 CA35 CA36 CA40 
CA41 CA43 CA44 CB28 CB29 
DA33 FF16 
5F073 AA51 AA74 AA83 AB06 BA06 
CA05 CA07 CA14 CA22 CB10 
EA07 EA28 FA 14 



